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Bacceiin peku SIXpoMbl OTIIMYaeTCs pa3HOOOpa3veM JaHMIIA(QTOB M CTEICHBIO XO3SHCTBCHHOM
OCBOECHHOCTH, B CBS3U C Y€M Ha NMPOTSLKEHUH PEKH MPOCIICKUBAIOTCS Pa3Inyusl B MOP(OJIOTHH pycCa,
THIPOJIOTHYECKUX XapaKTepUCTUKAX, COCTABE [OHHBIX OTJIOXKEHHH M CTPYKType COOOIIecTB
3000eHTOCa. brarogapsi 5THM 0COOCHHOCTSIM peka SIXpoMa MOKET CIYKUTh MOJEIBHBIM BOAOEMOM
JUISL ICCIICIOBAHUS BIMSIHUS PA3JIMUHBIX BUIOB XO3SMCTBEHHOM NESTEIBHOCTU HA 3KOCHUCTEMBI MaJIbIX
pex. B pabote mpexacraBieHBl pe3ylbTaThl HCCIEAOBAHUN pEKU SIXpOMBI, KOTOpBHIE MPOBOAWIHM B
BeretanoHublii neprox 2010-2015 rr. [lana mpocTpaHCTBEHHO-BpEeMEHHAasi AMHAMHKA OCHOBHBIX
THJIPOXUMHUUECKUX TOKa3aTejel, a TakKe MaTepHalibl M0 COACPKAHHUIO B BOJAE TSDKENBIX METAIIOB
(Cu, Cd, Ni, Pb u Zn, Mn). YcTaHOBJIEHO, YTO B CBOEM BEPXHEM TEUCHHUH peKa SIXpoma MpaKkTHYECKH
HE TO/BEpracTcsl BIMSHHUIO XO3AHCTBCHHOW AEATENBHOCTH, a B CPEJHEM M OCOOCHHO B HH)KHEM
TEYEHUH HKOJIOTHUECKOE COCTOSIHHE PEKH CYIIECTBEHHO YXYIAIIAIOT CTOKU C YpOAHW3UPOBAHHBIX U
arpapHbIX TEPPUTOPUH.

Knioueswie cnosa: pexa, rHIPOXUMHUECKHIA PEXHUM, TSOKEIbIE METAJUIbI, JOHHbBIE OTIOKEHUS, BOIHAS
pacTUTENHLHOCTb.

Bo3HuKIIMK B MOCIEAHME TOABl MHTEPEC K M3YYEHHUIO MAJbIX PEK ONpPEAEIAETCS TEM, YTO
Majble PEKU SIBISIFOTCS MCXOJHBIM CTPYKTYPHO M (YHKIIMOHAJIBHO OOpa3yloIUM KOMIIOHEHTOM
BOJ1I0cOOpa peruoHa, HEMOCPEICTBEHHO ONMPECIISIONUM THAPOIOTHYECKYI0, THAPOXUMHUYECKYIO U
BO MHOIOM OMOJOTHMYECKYIO crelu(UKy KpyHHBIX BOJOEMOB. Mainble pPEeKHM TECHO CBSI3aHBI C
OKPYKAIOIIMMH HA36MHBIMH DKOCHCTEMAaMH, XO3SHCTBEHHOE OCBOCHHE KOTOPBIX BEIET K
HeoOpaTHUMbIM HM3MEHEHUSM OKPYXAlollel cpeibl U HEraTUBHO OTPa)XaeTcsl Ha TUIPOJIOTHYECKOM
pEXHMME U KaueCTBE BOABI MAJIBIX PEK, UTO MO3BOJISAET CyJUTh O COCTOSHUN TEPPUTOPUH IIIOLIAIBIO
70 COTEH KBaJpaTHbIX KujoMmeTpoB. [locTynaromue B Majble PEKH pa3IU4HbIE CTOYHBIE BOJbI
3a4acTyIO0 COMOCTAaBUMBI 110 CBOEMY 00beMY C 00beMOM CTOKa caMoii manoii pexu (Kpsiios, 2006).

Cesep IlonmockoBbs, JIMUTPOBCKUN pailloH B YaCTHOCTH, OOraT MalIbIMM pEeKaMH, KOTOpbIE
OTHOCATCS K OacceiiHy p. Boiaru u BHOCAT CBOIO TOJIMKY BOABI B MOJHOBOAHYIO Bonry. OnHol u3
TaKMX MaJbIX peK sBisieTcs p. SIXxpoma, GacceilH KOTOpOW MPaKTUYECKU MOJHOCTHIO paciioyiaraercs
Ha TeppuTOopuM JIMHUTPOBCKOTO paiioHa, OTIMYAIOIIErocs pa3HooOpazueM JaHAmA(TOB, YTO
0Tpa3ujIoch Ha MOP(OJIOTUU U TUIPOIOTHH PEKU.

Peka SIxpoma mpu nnuHe B 78 kM mMeeT miomans Oacceitna 1437 KM? (Baruep, 2006) wu,
COTJIACHO MPUHSATOW THUITOJIOTMH, OTHOCUTCS K MasibiM pekam (Muxaiinos u jap., 2007). Hcrok ee,
pacroyio’keHHbIN Ha ckiaoHax KimHcko-/IMUTPOBCKOI Tpsbl, IpeAcTaBisieT co00i MECTO CIUSHUS
JIBYX PY4YbEB, BHITEKAIOIINX U3 OBPAroB; JETOM PEKy MUTAeT MHOKECTBO poaHukoB (Baruep, 2006).
B BepxoBbsIX peka TeueT Ha ceBep Mo Y3Koi nonuHe, TedeHue Opictpoe — 0.5-0.6 m/c. B nepuon
MTOJIOBOJIbSI MECTAMHU CHJIBHO Pa3JIMBACTCS, MIPOTEKas O TITyOOKOH JIECUCTOM MeCTHOCTU. B 2 kM OT
MCTOKA IIMpPUHA pycia Konebnercs oT 2 10 4 MeTpoB, riryonHa HezHaunTenbHa — 0.3-1 M. MHorna ee
KpyThle Oepera OOpbIBUCTBI M JOCTHIalOT BHYIIUTEIbHOW BBICOTHI. B cBOEM BepXxHeM TeueHuu
SIxpoma HaxoIUTCS B CTagud MOPQOJOTHUECKOW MOJIOJOCTH M YacTo HMeHyeTcs Bepxnei
SAxpomoii, 1muHA KOTOpO# cocTaBisieT 29 M.
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HenocpenctBenno mnepen kaHaioM HMeHH MOCKBBI peka 3aperyiupoBaHa IUIOTHHON
SIXpoMCKOTO BOJOXpaHWIHIA, & B 30HE MOANOpa IpH ImpuHE pycna 6.3M u rayoumHe 1w
CTaHOBUTCS OOJIee MOJTHOBOIHOM.

N3  SIXpOMCKOro BOAOXpAaHWIMILNA pPEKa JIOKEPOM II0J KAaHAJIOM BBIBOJMUTCS HaA
MIPOTUBOMNOJIOKHYIO CTOPOHY KaHaia W HeOONbIIMM pydybeM TeueT /10 MecTa, IIe¢ B Hee BIaJaeT
peka Bonryma ¢ coOCTBEHHBIM TPHUTOKOM — p. MKImaHKo#H, KoTopble nemarT Sxpomy Oonee
MOJIHOBOJIHOM; SIXpoma mpuobpeTaeT xapakTep paBHUHHOW peKu. Y3ke ¢ 3TOro ydacTka pycia Ha
MPOTSDKEHUM  BCETO  CPEAHEr0 TEUEHUsS OHa OKAa3bIBaCTCS B  YCIOBHSIX CYIIECTBEHHOIO
AHTPOINOTEHHOTO 3arpsi3HEHUS] B BHUJE JIMBHEBBIX CTOKOB C aBTOJOPOr U ypOaHH3MPOBAHHBIX
TEPPUTOPUHN, CTOUHBIX BOJ (3a4acTyl0 HEIOOYHMIIEHHBIX) OYMCTHBIX COOpYKeHui m. JleneHeBo,
ropos1oB SAxpomsl U JIMutposa.

B cBoem HmxHEM TedeHUHM p. SIXpomMa mpoTeKkaeT MO OOMMPHOH, 10 8§ KM IIUPUHOM,
3aTOp(OBAHHOIN KOTIOBUHE — «SIXpOMCKOU MoiMe», MO CIPAMICHHOMY PYCIy «HOBOW SIXpOMBI».
Crapoe pyciio, 3apociiee KaMbIIlIOM U MECTaMH BBICOXIIIEE, CIIEpBa OrHOaeT MOWMy MO Kparo H,
MOBEPHYB, BMAJIaeT B HOBOE pyciio B paiione c. KynukoBo. [loMMMO HECKOTBKUX HE3HAYUTEIBHBIX
MIPUTOKOB, KOTOPBIE BaXKHBI JUIsI MUTAHUM PEKH TJIAaBHBIM 00pa3oM B IOJIOBOJLE, p. SIXxpoma B
npenenax MOMMBI MPUHUMAET JPEHAXHO-KOJUIEKTOPHBIE BOJBI C MEITHOPHUPOBAHHBIX 3E€MEIb
MONMBI, 3aHSATHIX arpolleHO3aMH UHTCHCUBHOMN TEXHOJIOTHH.

TakuMm 006pa3zom, OT CBOMX UCTOKOB JI0 YCThs 3Ta Majasi peka MpOTeKaeT B Pa3HbIX MPUPOIHBIX
YCJIOBHSIX, Ha KOTOpPHIC HAKJIAJIBIBACTCA AaHTPOIIOIC€HHOE BO3JCHCTBUE C HM3MEHSIIONIUMUCA Ha
OTJIENbHBIX YYACTKaX pyclia XapaKTepOM U UHTEHCHUBHOCTBIO.

bnarogapss 3TUM 0COOCHHOCTSM p. SIXpoMa MOXKET CIYXHTh MOJCIBHBIM BOJOSMOM JISI
WCCJIETOBAHMS BIUSHUS Pa3HBIX BUJIOB XO3SHCTBEHHOW AESITETFHOCTH Ha SKOCHUCTEMBI MaJIbIX PEK.
DTO ONpPEACIIUIIO HAIll HHTEPEC K DKOJIOTHYECKUM HCCIICIOBAHUAM SIXpOMBI, CBEJIEHUS 110 KOTOPOM
BecbMa ManouucieHHbl. B mepuox 2010-2015 rr. ObuTu mpoBeneHBI JeTalbHBIE HCCIEIOBAHUS
9KOCHUCTEMBI PeKU SIXPOMBI, OTJIETIbHBIE PE3YIbTaThl KOTOPBIX MPEJACTABICHBI B HACTOSIICH padoTe.

MaTepI/laJ'lbl H ME€TObI

Marepuan, MOJIOKEHHBII B OCHOBY paOOThI, MOJY4EH BO BpEeMs TMOJEBBIX HCCIEAOBAHUI
pexu SIxpomel B BeretannonHsle nepuosl 2010-2015 rr. u kamepanbHOI 00pabOTKM MaTepHAalOB.
HccnenoBanust mpoBOJMINCH OT UCTOKOB JIO YCThbSl PEKHU MO 8 MOHUTOPUHIOBBIM CTaHLMSIM U B
CBOEH COBOKYMHOCTH TIPU3BaHBl OTpa)XaTb MHCCIEAyeMble XapaKTepPUCTHKH s pEKu U
BBIJICJICHHBIX 4 yuacTKOB (puc. 1). [lepBblil yuacTok XapakTepu3yroT ctaniuu ¢ 1 1o 4.

1 cranmms. 3pece peka MNOpPOTEKAeT IO JIeCy, B YCIOBUAX BUIAUMOIO OTCYTCTBUSA
AHTPOIIOTEHHOTO BO3ACUCTBUS, NMPHU CpedHEeW HIMpuHEe pyciaa 2 M u riayoune He Ooimee 30 cm
ckopocTh TeueHus: cocrapiser 0.6 m/c. [pyHT mpencTaBieH KpymHO3EPHUCTBIM TIECKOM C TalbKOM.
Bopanast pacCTUTENTBHOCTD OTCYTCTBYET.

2 CTaHIMs pacIoJIokKeHa MTPUMEPHO B 4 KM OT uctoka. CpenHss mupuna pycia 4.5 m, rmyouna
30-40 cm, ckopocth TeweHus 0.5 m/c. JIHO Takke NPEACTABICHO KPYIMHO3EPHHUCTBIM IECKOM.
Bopanast pacTUTENbHOCTh YMEPEHHO Pa3BUTA.

3 cTaHIMA pacHoJIO’KEHAa B 30HE IOANOPAa peKn SIXpOMCKMM BOJOXPaHWIMILEM, B paloOHE
kypopta Copouansl. [Ipu cpemgneld mmpusae pycina 6.3 M u rinyouHe 1.1 M ckopocTh TedeHus —
0.1 M/c, mHO wimnctoe. BoaHas pacTHUTENBHOCTH pa3BuUTa. Pexa mpoTekaeT IO TEppPUTOpPHUH,
OCBOEHHOM IM0J1 KOTTE/IKHBIE MTOCENKU U CIOPTUBHO-PEKPEAIMOHHBIE KOMILIEKCHI.

4 craHIMs yCTaHOBJIEHA B MECT€ BMaJieHUs p. Bonrymm, KoTopas CyIIECTBEHHO YBEINYHUBAET
CTOK p. SAxpomsbl. Cpemnsisi mmpuHa pycia 6.2 m, rimyouna 1.3 M, a ckopocts Teuenus 0 3 m/c, 1HO
necyaHoe. BojHas pacTUTENBHOCTH pa3BUTa. TeppUTOpHsl 3aHsATa IIOCEJNEHUSIMH, CaJ0BO-
OrOPOJHUYECKUMH Y4aCTKaMH U aBTOJJOPOTaMHU.

3KOCUCTEMBI: OKOJIOTUA U JUHAMUKA, 2017, Tom 1, Ne 3
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Puc. 1. Cxema pacnioniokenusi crannuii Ha peke SIxpome. Fig. 1. Locations of observation stations

on the river Yakhroma.

5 craHuUs HaXxOAMTCS B paiioHe T. SIXpoma W JIMIIb YaCTUYHO XapaKTepU3yeT YCJIOBUS 2-TO
yuacTtka. Cpennsisi mupuHa pycna 7.7 m, rmyouna 50 cM, ckopocTs TeueHus 0.9 m/c, mHO mecyaHo-
KaMeHHCToe, MecTaMHu wiuctoe. BoaHas pacturenbHocTh cnabo pasButa. s mpuierarorneit
TEPPUTOPUN XapaKTEPHO HHTEHCHBHOE [IB)KEHHE aBTOTPAHCIOPTa W HECAHKIIMOHUPOBAHHBIM
cOpOC CTOUHBIX BOJI.

6 cTaHIMS B 3HAYUTEIFHOW MEpe XapaKTepHu3yeT 3-Wi y4acTOK PEKH M PacrojaraeTcs HUXKe
r. /IMuTpoBa, nepen BXOKIEHUEM pekH B SIXpoMckyro noiiMy. CpeHss MUpUHA pyclla COCTABIISET
7.5wm, tiiyouna 1.1wm, ckopocth Tedenus 0.25wm/c, mHO wmiUcTOoe. BojHas pacTUTENBHOCTH
yMepeHHO pa3BuTa. Ha 3TOM ywacTke B peKy NOCTYNAIOT CTOKM C OYHUCTHBIX COOPYKEHUM
r. ImutpoBa W TepUOAMYECKHME HECAaHKUMOHMPOBAHHO cOpachiBaeMble C  IPEIINPHUITHIA
HEOUHUIIEHHbIE CTOYHBIE BOBI (IIO-BUJIMMOMY, CMEIIaHHbIE MPOM3BOACTBEHHO-OBITOBBIE). MMeeT
MECTO U 3arpsi3HEHUE peKU ObITOBBIMU OTXOJaMHU.

7 m 8§ cTaHIMM TpUHAUIEkKAT 4-My Y4acTKy, KOTOPBI 3aHMMAaeT HM)KHEE TEUEHHE PEKH B
Ipezienax MeJIMOPUPOBAaHHON SIXpOMCKOM MONMBI U IPEYCTHEBOTO yUaCTKA.

7 craHIMs — YYacTOK CIPSMIIGHHOIO M PpAaCIIMPEHHOro pycia, IA€ peKa NPUHUMAET
KOJIJICKTOPHBIE BOJIBI C MEIHOPUPOBAaHHOW Tepputopuu mnoimel. Illupuna pycna 18 m, rioyOuna
1.1 m, ckopocts Teuenus 0.2 m/c, AHO unucToe. BomHas pacTUTENHLHOCTh pa3BUTA XOPOIIIO.

8 craHIMS pacHoJOXKeHa B MpeaycTheBOM YydacTke peku (1. Ycrb-Ilpucrans). Cpennsas

OKOCUCTEMBI: 5KOJIOT A U JUHAMUKA, 2017, Tom 1, Ne 3
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mupuHa pycna 10.6 M, rimyouna 1.53 M, ckopocth Teuenus 0.2 m/c, aHO miucroe. Bomnas
pPacCTHTENBHOCTh OOWIJILHO pa3BHTAa. BBICOKa BEPOSTHOCTh 3arpsi3HEHUS PEKU C TEPPUTOPUU
ITOCEJICHUI.

Ha xaxmoil craHiuu wW3Mepsuid TemrepaTrypy Boabl, pH u oO0myro MuHEpamu3aiuoo ¢
nomouipio nopratuBHoro pH-merpa Hanna, copepxaHue pacTBOPEHHOrO B BOJE KHUCIOpPOJa —
tepmookcumerpoMm MAPK 2. Ot6op mpo6 BOABI A THAPOXUMHYECKOTO aHAIM3a MPOBOIWIH B
coorBercTBuu ¢ 'OCT P 51592-2000 ... (2010).

XVWMUYECKUE aHaTU3bl BOJBI IO IIOKa3aTelsiM: a30T aMMOHHWHBINA, HUTPHUTHI, HUTPATHI,
docdarsl, mepMaHraHaTHAsE OKUCISIEMOCTh, XJIOPHUAbI, 00Ias KECTKOCTb, CyIb(}aThl — MPOBOIIIIN
1o arrectoBanHbiM MeToaukam (HoBukos, Jlacroukusn, 1990).

Ha ocHOBaHMM [JaHHBIX XHUMHUYECKHUX AaHAJM30B BOABI P. SIXpoMbl ObUI MPOBEIEH pacyer
uHAekca 3arpssHeHHoctd Boj (M3B), mo koTopomy ompenensercss Kiacc KayecTBa BOIBI
(MeToauueckue pekoMeHaanuu ..., 1988).

N3B paccuutsiBaniu 1o ¢popmye:

ZG:Ci

HU3B = 1—”21[{’ (1),

rie C; — cpenHee 3a rojx 3HaueHue 1-ro mnokaszarens, a [[JJKi — npenenpbHO AOMyCTHMas
KOHLEHTPALUs 3arpA3HSIONIET0 BEIIECTBA.

Onpenenenue conepxaHus He(TENPOIYKTOB MPOBOJMWIM IO aTTECTOBAHHOM METOJIUKE —
AKCTPAKIMOHHO-(POTOMETPUYECKUM METOJIOM Ha aHAJIM3aTope coaepKaHus HePpTenpoaykToB «AH-
2» (MeToarka U3MEpEeHU MacCOBOM KOHIIEHTpAIMH ..., 2011).

Bona u 1oHHBIE OTJIOXKEHUS TTOABEPTIIN aHAIM3Y Ha cojAepkanue Tsokeabix metawioB (Cd, Pb,
Cu, Zn, Ni). AHanmu3bl BBIIOJHEHbBl METOJOM AaTOMHO-a0COPOLIMOHHON CHEKTPOMETPHH,
OCHOBAaHHOM Ha CIIOCOOHOCTH CBOOOJIHBIX HEBO30Y)K/I€HHBIX aTOMOB MOIJIOMATh (abcopOupoBaTh)
CBET CTPOTO OMNpEJENEHHbIX U CHeUU(UUYECKUX JUIsl KaKIOro TUIA aTOMOB JJIMH BOJH. AHaiIu3
o0pa3loB Ha COJEp)KaHUE TSKEIbIX METaNIOB MPOBOAWIM Ha AaTOMHO-aOCOpPOLIMOHHOM
cnekrpodoTomeTrpe «KBAHT-2A».

Pe3yabTaThl M 00Cy:KIeHUSA

Bronas pycna pexu SIXpoMbl THAPOXUMUYECKHE TTOKA3aTeNU BOABI U3MEHSUIUCh B 3aBUCUMOCTH
OT THITa 1 HTHTEHCUBHOCTH aHTPOIIOT€HHOTO BO3/ICHCTBHSI.

Peotcum pacmeopennozo 6 6ode xuciopooa. PexxuM pacTBOPEHHBIX Ia30B B peke 00YyCIOBJIECH
W3MEHEHHEM B TEUCHHE TO/a TeMIIepaTyphl BOJBI, MHTEHCHBHOCTH MPOIECCOB (DOTOCHHTE3a U
OKHCJICHHSI OPTaHMYECKOT'0 BELIECTBA, MUTAHUS PEKHU, CKOPOCTHU TEUEHHs, 00beMa BOJHOTO CTOKa
(Oxocucrema maioi peku ..., 2007).

Jns  p. SIXpomMbl B BEreTAlMOHHBIM TMEPUOJ B I1EJIOM XapaKTepeH OIaronpusITHBIN
KHCJIIOPOJHBIA pekuM. BecHoW Ha BCeM NPOTSDKEHHH PEKH OTMEUYAIMCh MaKCHMAJbHBIC IS
BEreTaI[IOHHOIO CE30HA BEJIMYMHBI COAEP)KaHUSI PACTBOPEHHOTO B BOJE KHCIOPOJa, KOTOPOE He
omyckanoch Hike 9 mrOz/mm° (9.1-9.6 MrOy/nM’), nmmp Ha 4-OM ydacTKe KOHICHTPAIHH
KHCIIOpo/ia OBLTU HECKOJIbKO Huke — 7.6-8.1 MrOy/mm° (puc. 2). Jlerom B mpeaenax 1-2 y4acTkoB
PEKH COLEpXKAHHUE KUCIOPOAa OCTaBanoch B mpexenax 8.4-9.2 mrO,/nm°. Ha 3-em ydactke 3TOT
nokasarenb CHu3MICA 10 7.3 MrO,/aM°, OHAKO 3aYacTyIO COIEpYKAHHE B BOJAC KHCIOPOA PE3KO
Ma/1aeT, KOT1a OJHOMMEHHBIH pydeil IPUBHOCUT B PEKY HEOUHMIIIEHHBIE CTOYHBIE BOJIBI C OUMCTHBIX
coopykeHHi T. SIxpomsl. B npenenax 4-ro yyactka conep:kaHue KUCIOpoJia B BOJIE COCTaBHIIO 6.3-
6.5 MrOo/nm°. Ocennue moKasarenu B npeaenax 1-2 y4acTKOB JIMIIb HEMHOTHM YCTYMaloT
BECCHHUM, HO HECKOJIbKO TMIPEBBIINIAIOT JIETHHE, HMEs [0 CPaBHEHHIO C HHUMH OOJBIIYIO
BBIPAaBHEHHOCTH. J[J151 3-4 y4acTKOB MOKa3aTeNy MO KACIOPOAY MPAKTHYECKU HICHTUYHBI JICTHUM.

3KOCUCTEMBI: OKOJIOTUA U JUHAMUKA, 2017, Tom 1, Ne 3
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Puc. 2. 3HaueHNs pACTBOPEHHOTO KHCIOpoza B Boge p. SIxpomer (MrO,/am’). Fig. 2. Math values of
the oxygen, dissolved in the river Yakhroma’s water (mgO/dm®).

llepmaneanamnasn okucnsemocms. IlpuponHble BOJBI BCerJa CcoOAEpKaT TO WM HHOE
KOJINYECTBO OPraHMYECKOro BellecTBa, O0Opa30BaBLIErocs B BOJOEME U MOCTYMUBLIETO C
BojiocOOpa, a TaKKe CO CTOYHbIMM BojaaMu. [lepmaHraHaTHasi OKHCIISIEMOCTb XapaKTE€pPHU3yeT
CoJIepKaHue B BOJIE JIETKO OKHCIISIEMBIX OPraHMYECKMX BELIECTB M MO3BOJIAET CYJUTh O CTEHNEHU
OPTaHMYECKOTO 3arpsi3HEHHs BOJ. BenmnunHa nepMaHTraHaTHOW OKWCIIIEMOCTH PaBHUHHBIX PEK, HE
MOJIBEPraloIluXcsl 3HAYUTEIbHOMY OpPraHMYECKOMY 3arpsi3HeHHIo, KojeOsercs B mpenenax S-
12 MrOo/am® (Howukos, Jlactoukun, 1990).

3a Bpems HccleloBaHMH p. SIXpoMbl B BEreTallMOHHBIM MepHOA  MEepMaHraHaTHas
OKHUCJIIEMOCTh BOJIBI KOJieOanach B MUPOKHUX Ipenenax — oT 1.2 MrO,/mM” BO BpeMs TIOJIOBOJIbS B
wcrokax 10 11.5 MrOy/nv’ B IIPENYCTHEBOM YYaCTKE.

IlepBbIil yd4acTOK B BEreTAlMOHHBIM IEPUOJ XAPAKTEPU30BAICS OTHOCUTEIBHO MAaJIBIMU
MoKa3aTeIsIMH OKHCIISIEMOCTH BOJbI — B mpenenax 1.1-3.5 MrOz/mm° (puc. 3), 4TO ompenenseTcs He
TOJIFKO OTHOCHTEIIFHO BBICOKHMH CKOPOCTSIMHU TEUCHHS M XapaKTepPOM JOHHBIX OTIIOKEHUH, HO H
MaJIbIM HaJIW4YHMEeM HCTOYHMKOB OPraHMYECKOTo 3arpsi3HeHHs Ha BojocOope. Ha sTtom yuacTke
CpeIHss OKHCIIeMOCTh Bo3pactaer ¢ 1.2-1.7 MrOZ/)IM3 B TmoJjioBoase mo 1.6-3.2 MFOz/JIMS B
MEXEHb, HO OCEHBIO Oyarojapst ocajkaMm MoHwxkaercs g0 1.1-2.3 mrO,/nm®, umb B MCTOKAxX
ocraBasich Ha ypoBHe 3.5 MrOz/mM°. Huke 10 TEYEHHIO OKHCISEMOCTh BOIBI B PEKE HAYMHACT
yBenuuuBaThes. Ha 2-om yuacTke B mpejenax ropoja BEeCHOW M JIETOM OKHCIseMOCTh Obuia B 3.0-
3.2 MrOz/mm°, ocenbro cHmsmmack 10 2.5 MrOz/nm®. BeposiTHO, CIpSMIIGHHOE pyclo |
OTHOCUTENIbHO 0oJiee BBICOKAas CKOPOCTh TEUYEHHs CIIOCOOCTBOBAIM COXPAHEHHIO HHU3KHX
ITOKa3aTeNIed OKUCIIEMOCTH.

Huxe o tedenuto, Ha 3-eM y4yacTKe, BECHON NepMaHraHaTHasi OKHCISEMOCTb JIUIIb HEMHOT UM
MPEBBINIANIa 3TOT MOKa3aTeab JJIs 2-T0 ydacTkKa, HO JIETOM Bo3pocia 1o 4.3 MrOg/z[M3, a OCEHBIO
cam3mmack 10 2.5 MrOy/m°. CTOIb HU3KHE BENMUMHBI OKHCISEMOCTH Ha Yy4acTKe PEKU C BECbMa
SIBHBIM aHTPOIOT'€HHBIM 3arpsA3HEHUEM, BEPOSATHO, OOBSICHAIOTCA aKTUBHBIM y4acTHEM B Ipolieccax
CaMOOYHILICHHSI PEKH MaKpO(PHUTOB, UMEIOIINX 3/1€Ch OOJIBIIOE KOJTUUYECTBEHHOE Pa3BUTHE.
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Puc. 3. 3HaueHus mepMaHraHaTHOW OKHUCIIIEMOCTH B Boje p. SIxpomsl. Fig. 3. Math values of the
permanganate oxidation in the river Yakhroma’s water.

CoBeplIeHHO MHAas KapTHHA CIOXKWJIACh HAa y4acTKe pEKU B Ipenenax SIXpoMcKoi MoMMbI: B
30H€ BJIMSHHUA JPEHAKHO-KOJIJIEKTOPHBIX CTOKOB MAaKCHUMaJlbHblE€ BEJIMYMHBI IE€pMaHTaHATHON
OKHCIISIEMOCTH OTMEYAIUCh JIETOM — 6.3 MFOQ/I[M3, OCCHBIO OHH CHHU3MIHCH 10 4.7 MFOz/I[Ms, HO
BECHOH BHOBBH Bo3pociu 110 6.0 MrOo/nv°. OTHOCHTENBHO BBICOKHE BETHYHHBI OKHCISEMOCTH
CBSI3aHbl C BIMSHUEM CTOKOB C arpoueHo30B. MakcuMasibHbIE BETUYMHBI IE€PMaHTaHATHON
OKHCIISIEMOCTH OTMEUAIIMCh B MPEIyCTheBOM ydacTke pekn — 11.0-11.5 MrOo/am>, uTo, BEPOSITHO,
CBSI3aHO C OPTraHMYECKUMH 3arpsA3HEHUSIMH C TEpPUTOpUH OiM3NIeKALIMX KUBOTHOBOIYECKHX
depMm. B nenom ans p. SIXpombl 3arpsi3HEHHE JIETKO OKHCISIEMBIM OpPraHMUYECKHM BEIIECTBOM
HE3HAUUTENIbHOE, €CIIM Y4YecTb, YTO IEepMaHraHaTHas OKHUCISEMOCTb pPABHUHHBIX pEK, He
MO/IBEPTaloOIIMXCsl 3HAYUTEIbHOMY OpPIraHWYECKOMY 3arpsi3HEHUIo, OblBaeT B mpenenax S-
12 MFOQ/I[M3 (HoBukos, Jlactoukusn, 1990).

Munepanuzayusa u pH. Ha Gonpieit yactu MOCKOBCKOTO peroHa BoJa B MaJIbIX peKax UMeeT
IHJIpOKapOOHATHO-KaNbLIMEBBIH cocTaB ¢ MuHepanuzanueit 0.4-0.5 r/mm®  (Dxomorudeckoe
cocrosiaue ..., 2003).

Boga p. SIXpoMbl OTHOCHTCSI K BOJaM CO CpEOHEH MUHEpaau3alueid, MO0 COOTHOLIEHHUIO
OCHOBHBIX HOHOB K TMJIpOKapOOHAaTHOMY KJIacCy TpyIIbl Kanblus. Ha npoTsbkeHun Beero nepuoja
WCCIIEIOBAHMSI CPEIHSAST MHHEpaIu3alMs BOJABI 0 OTAEIbHBIM y4YacTKaM peKu Koiebanach B
npenenax 400-590 mr/am® (puc. 4).

MuHuManbHas BeJIMYMHA MHUHEPAJIM3allMM BOJBI XapakTepHa Uil MCTOKOB PEKH, Jajiee I10
TEUEHHIO MHHepaiMu3alusi BO3pacTaeT, HMes MaKCHMallbHble 3HAueHus B  Ipejaenax
ypOaHU3UPOBAaHHOW TEPPUTOPHUM U MEIMOPUpPOBaHHOW SIXxpomckoil moiiMbl. Bo3spactanue
MUHEpAJIN3aLUU BOJbI B CPEITHEM U HUKHEM TEUEHUHU PEKH LIIO 32 CUET YBEIMUYCHMS COJEpIKaHUs
Cyb(aT-MOHOB M XJIOP-MOHOB, MOCTYMAIOIIUX CO CTOYHBIMU BOJIaMU TOpOI0B SIxpoma u JIMUTpPOB.
C TeppUTOpUH MEIHMOPUPOBAHHON MONMBI, 3aHATON arpoleHO3aMH M TMOCEJICHUAMH, APECHAKHBIE
BOJIbI ¥ TIOBEPXHOCTHBIN CTOK TAaK)K€ MOCTABIISIOT CYNb(AaT- U XJIOP-HOHBI.
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Puc. 4. Munepanuzauus Bouel p. SIxpombl. Fig. 4. An average mineralization of the river

Yakhroma’s water.

B ce3oHHOM acrekTe JIETOM MOKHO HaOirofaTh Oojiee HM3KME BEIMYMHBI MUHEpPAIHU3aLUU
BOJIBI B peKe. B BeCeHHME M OCEHHHUE MEePHO/Ibl MUHEPAIHN3alisl BO3PACTAET Ha BCEM MPOTSHKEHUU
PEKU MPAKTHYECKU OJMHAKOBO U1 00OUX CE30HOB.

B roas! uccnenoBanmii coaepKaHue XJIOP-UOHOB B BOJIE P. SIXpOMBI B BEr€TALIMOHHBIN MEPUO/T
obuto B mpenenax 10.3-50.5 Mr/mv>, IIPY 9TOM 3HAYMUTEIBHBIX pa3IMuYUid IO ToJaM He
MIPOCIIEKHUBATIOCH (pHC. b).
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Puc. 5. Conepxkanne xiopumoB B Boae p. SAxpomsel. Fig.5. Chlorides content in the river

Yakhroma’s water.
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MakcumanbHbIe BEIMYMHBI XapaKTEPHBI I HIDKHETO TEYCHHS 3a BECh IEPUOJ
uccaeaoBaHuil. Jletom mpu pocTe KOHIIEHTPALMH XJIOP-MOHA OT UCTOKOB K YCTHIO J1a’K€ B HUKHEM
TEUCHUU PEKU COACp)KAHUE €ro He IMOJHUMAJIOCh Bbile 29 Mr/L[Mg. BecHoii u oceHbIO
KOHIIEHTPAIIMU XJIOP-HOHA B BOJIE YK€ B BEpXHEM TCUCHHUU BBIIIC, YEM JISTOM, U BHU3 110 TCUCHHUIO
MIPOCIICKUBACTCS BO3pACTAaHUE COJEP)KAHMS €ro C MaKCMMyMOM B Tpejesiax HHKHETO TECUCHUS,
BEPOSITHO, ATO CBS3aHO C TEM, YTO XJIOP-MOH MOYTH MOJHOCTHIO OCTAETCsl B COCTaBE PEUHOM BOJIBI,
TaK Kak He o0pa3yeT TPYyJAHOPACTBOPHMBIX COJIEH C OOBIYHO MPUCYTCTBYIOIIUMHU B PEUYHOH BOJIE
KaTHOHAMH, HE HAKAIJIMBACTCSI OMOTEHHBIM ITyTEM M HEe copOupyeTcs (DKocucTemMa Malloil pekH ...,
2007).

Cpennue 3a iepruo/1 HaOMIOACHHI KOHIICHTPAIMH CYJIb(aToB B BoJE p. SIXpOMBI cocTaBisu 8-
61 mr/nm’ P MUHUMAJIbHBIX 3HAYCHHUSIX B BEPXOBbE PEKH M MAKCUMAJIbHBIX B HUKHEM TCUCHHUH 32
BECh MepHo 1 HaboAeHUH (pHC. 6).
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Puc. 6. Conepxanue cynbdatoB B Boae p. SIxpoma. Fig. 6. Sulphates content in the river
Yakhroma’s water.

MaxkcuManbHBIMU KOHIEHTPAUSAMU CyIb(haTOB B BOJIE B TEUEHHE BCETO MEPHO/Ia BEreTaluu (B
npenenax 54.8-61 mr/nm°) BbIeIsETCH YUaCTOK PeKH B MecTe BrajeHus p. bepesoser, koTopas
MPUHUMAET CTOYHBIE BOJBI C OUUCTHBIX COOPYKEeHH I. JIMUTpoBa.

B mpenenax SIxpomckoil moiMBI coaepikaHHe CyiIb(paToB B BOAE 3aMETHO CHHXKAeTCs.
3HAUMMBIX Pa3IMYUil B COAEpkKaHUH CyJIb(ATOB B BOJIE B CE30HHOM acIeKTe He HaOII0AanoCh.

Bopna B peke SIxpoma nmeet crnabomenounyro peakuuto PH (B npeaenax 7.5-8.4) ¢ TenneHuuen
K CHIDKEHHUIO BeMWYMHBI pH BO BpeMs BECEHHEro MOJOBObS, YTO XapaKTEPHO JUISl MaJlbIX peK
ITonmockoBbsi. MakcuManbHble BeIMUMHbI pH oTMeudanuch B OCEHHMH NEPHOJ B 30HE IOJIOpa
BOJOXpaHWIMILIEM U Ha TPEThEM Yy4yacTKe B pailoHe cOpoca BOJ C OYHCTHBIX COOPYKEHHI
KaHajau3auuu r. JIMuTposa.

JKecmrkocms 600bi. B cBoeii pabote b.b. Barnep u N.B. Knekosa (2003) ormeuaror, 4to
KECTKOCTh peuHbIX BOj B [lomMockoBbe m3mensiercs oT 1.5 MMonb/n BecHOW A0 3-5 MMOJB/I B
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JIETHIOKO MEXKEHb U JI0 6-7 MMOJIB/JT B 3UMHHM MTEPHO/I.

ITo BenmmunHe 0OIIEH KECTKOCTH Pa3IMYaloT BOIY: OYeHb MsArkas (10 1.5 MMomb/m), Markas
(1.5-4 mmonb/n), cpeanelr sxkectkocTd (4-8 Mmmonb/n), kectkas (Oonee 8 12 MMOJb/iT), OUYEHB
xectkas (Oonee 12 MMOIB/).

Peka SIxpoma omimuaercs oT Japyrux pek [loAMOCKOBbS OTHOCHUTENBHO —OOJBIIMMHU
BEJIMYMHAMU JKECTKOCTH BO/bI. BecHOW B mepuoja O0JbIION BOABI )KECTKOCTh HA Pa3HBIX y4acTKax
p. SAxpombl gepxanack B mpeneiax 6.2-7.8 MMOJB/JI, YTO COOTBETCTBYET CpeaHell jkecTKocTH. B
JIETHUN M OCEHHUI NEPUOJIbI KECTKOCTh BOJIBI B peke Obuia B mpenenax 6.4-8.4 mmons/n. Menbime
OKa3aTesIH KeCTKOCTH BOAbI (6.4-7.2 MMOJIb/1T) HaOMIOKaIM HA 1-OM ydacTKe, a HIKE 110 TEUCHHMIO,
B Tpeaenax ypOaHM3UPOBAHHBIX TEPPUTOPHM T. SIXpombl, T. IMHTpOBa M JpPyrux MOCEIECHUH,
MOKAa3aTeIH JKECTKOCTH BOJIbI YBEIHUMINCH 10 8-8.4 MMOJIB/JI, UYTO COOTBETCTBYET JKECTKOW BOJE.
Ha 4-om yuacTke, B mpejesiax MeIMOPUPOBAHHON SIXPOMCKOMN MOMMBI, KECTKOCTh OCTaBalach Ha
ypoBHe 7.8-8.0 Mmounb/n. Peka SIxpoma mpu BbIXOAE C MEITMOPUPOBAHHON MOWMBI B JOJIHHY
peku CecTppl TPUHUMAET CTOKH C 3a00JIOYCHHON TEPPUTOPHH, YTO OIPEICNeT CHIDKEHHE
KECTKOCTH BOJBI B MPEAYCTHEBOM y4acTKe peku A0 6.6-6.8 mmonw/n. B menom mo mpuBeneHHOM
paHee Ki1accu(pUKaIKN BOa PEKH SIXpOMBI OTHOCUTCS K BOJAM CO CPEIHEH HKECTKOCTBIO.

buocenvr. JIns ManbIX peKk HCTOUHUKOM OHOTEHHBIX JJIEMEHTOB SBIISIFOTCS CTOYHBIE BOIbBI
HACEJICHHBIX MECT, IPEXK/Ie BCEr0 CTOKHM C OYMCTHBIX COOPY)KEHHUH, a TaKKe C 3eMeJb arpoLleHO30B
C MHTEHCUBHOM arpoTeXHHKOHW. B MambIx pekax, KyJa CTEKaloT BOJbI C MAalleH U CTOYHBIE BOJbI
HACCNCHHBIX ~ MECT,  CONCPKAHME  HHUTPATOB  MOXeT  jgocturate  5-10 mr/mm°. s
PBIOOX03AHCTBEHHBIX BOJOEMOB TpeaenbHo nonyctuMmasi KoHuentpanus ([1JK) aHuTpaTHBIX HOHOB
paBHa 40 M/’ (HopmaTHBBI KauecTBa BOJBI BOAHBIX 00BEKTOB ..., 2010).

CogepxaHue HUTPUTHBIX HOHOB B pPEUHOl Bojae Ooyiee HU3KOE, Y€M HUTPATHBIX (10
0.01 Mr/mm%), ¥ TONBKO B 3arpsS3HEHHBIX PEKAaX OHO MOXKET MOBBICHTHCS 10 0.05 MI/IM°, peaKo
soimre. [1J{K HUTPHTHBIX HOHOB [Tl PHIGOXO3SHCTBEHHBIX BOL0EMOB paBHO 0.08 Mr/mm’.

Jnss  BOXHBIX OOBEKTOB pPBIOOXO3SHUCTBEHHOTO HA3HAYCHHUS MPEICNTbHO  JOMyCTUMAs
xonnentparmst (ITJIK) moHoB ammonust 0.5 mr/aM°. VBennuenne KOHICHTPALMH aMMOHHMITHOTO
a30Ta OOBIYHO SBIISIETCS IOKA3aTeNIeM CBEXEro 3arpsi3HeHus. KoHIEeHTpamus HeOpraHWYeCKHX
coequHeHni Gocdopa B pexe 06puHO He TpeBbimiaet 0.05-0.1 mr/am’ (Mopsxyxwuna, 2000).

Bo3zgeiicTBue (hakTOpoB, ONpeaeNsonuX coaepKkaHine MUHEPAILHOTO a30Ta U (ocdopa B peke,
M3MEHYMBO BO BPEMEHH U MTPOCTPAHCTBE, IOTOMY B I'OJbl HAIIUX UCCIIEOBAHUI PEXUM OHOTEHOB B
p. SIxpome paznuyancs, OCOOCHHO B TMpejenax ypOaHHU3UPOBAHHON U CEIIbCKOXO3SICTBEHHOM
TEPPUTOPUH.

3a BereTalMoOHHBIN MMEPHOJ KOHIIEHTPAIMS MOHOB aMMOHHS B BOJIE Ha BCEM NPOTSHKECHHUH
MEPBOTO y4yacTKa p. SIXpoMbl U3MEHsIaCh HE3HAUUTENbHO M JAepkanack B mpexaenax 0.1-0.4 mr/m,
KOHIICHTpanusi HATpUT-HOHOB Obuta Ha ypoBHe 0.008-0.03 mr/m. 3ameTHBIX pa3iauuuii MexXIy
STHMH TOKa3aTeIsIMU MO TOAaM He OTMEUYEHO.

Cronp TOHIDKEHHBIE 3HAYCHHS KOHIIGHTPAIMM WOHOB aMMOHHWS M HUTPHUT-HOHOB Ha IMEPBOM
y4acTKe peKd SIXpOMBI ONpenensioTcs MPaKTUYECKH TOJIHBIM OTCYTCTBHEM OpPraHMYECKOIro
3arpsi3HEHUS TaHHOTO yJ4acTKa.

CopnepxaHre HUTPAT-MOHOB B BOJIE Ha TEPBOM YYacTKE B OCHOBHOM HE3HAUMTEIbHOE — B
npenenax  3.0-10.0 mr/nm® (puc. 7) TpH MakCHMyMe BECHOi, dTO, BEpOSTHO, CBSI3aHO C
MOCTYIJICHUEM JIMBHEBOI'O CTOKA C MPUYCaAeOHBIX YYACTKOB HACEIEHHBIX MYHKTOB.

Conepxanme (ocdar-HOHOB B BOZE Ha TEPBOM YYACTKE PEKM BEChbMa HE3HAUMTEIHHOE — B
npenenax ot 0.01-0.03 mr/nm° B uerokax u 10 0.03-0.08 mr/am® B koHue yuacTtka (puc. 8).

Ha BTOpOM ywacTke peku JIMIIb B CAMOM €ro Hauyaje KOHIEHTpalus BceX Tpex (opm a3zoTa
M3MEHSETCS HE3HAUUTENIFHO M0 CPABHEHUIO C HIKHEH TPEThIO MEPBOTO YYaCTKa, HO yXe B KOHIIE
ydyacTKa B YCJIOBHMSX YpOaHH3UPOBAHHOW TEPPUTOPUM MPOCIECKUBACTCS UX YBEJIHUYEHUE:
aMMoOHUIHOro aszora — 0.5-1.2 Mr/J:IM3, uutpuroB — 0.02-0.07 MI‘/IIM3, HUTpaToB — 1pu 5.0 Mr/)JM3
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BecHoOM, 25.0 m 23.0 MF/I[M3 JIETOM U OCEHBIO COOTBETCTBEHHO.

D S -

60 -

.
o
1

2
=
1

Cramimm
—é—BeCcHAa —JICTO ocerp —IIJIK

Puc. 7. Conepxanue HUTpaAT-uoHOB B Boxe p. SAxpomsel. Fig. 7. Oil products content in the river
Yakhroma’s water.
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Puc. 8. Conepxanue ¢docdar-uonoB B Boae p. SAxpomsr. Fig. 8. Phosphates content in the river
Yakhroma’s water.
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Konuenrpanust ¢ocdar-uoHOB B BOjJE HA BTOPOM YYacTKe, KaKk M Ha HEpBOM, ObLIa
noctatoyHo Hu3ka — B nipeaenax 0.05-0.08 MF/,Z[M3 u He npeBbimana [TJIK.

B mpenmenax TpeTrbero W UETBEPTOrO YYaCTKOB p. SIXpOMBI HYETKO TIPOCIICKUBACTCS
MIPOCTPAHCTBEHHO-BPEMEHHAs JUHAMHUKA MHHEPATbHBIX opm azora u docdopa.

Ha tperbem ydacTke BeCHOHl Taible BOJBI CXOIAT € YpOAHU3HUPOBAHHOW TEPPUTOPHH
BOZOCOOpa, B CBS3M C YeM YCTAaHOBIICHO TOBHIIICHHE KOHIICHTPAIIUK B BOJIE BCeX Tpex (Gopm a3ora:
HOHOB aMMoHHUA 1.5 Ml“/,Z[Ms, HutputoB — 0.06 MF/,Z[MS, nutpatoB — 20.0 Mr/z[Mg. JleroMm B BoOJE IIO-
IPESKHEMY COXPAHSIOTCS OTHOCHTENBHO BBICOKHE KOHLCHTPALMH HOHOB aMMOHHs — 1.4 mr/am’,
CoepKaHue HUTPUT-HOHOB yBeamunBaercs 1o 0.1 mr/am°, Hurpar-nosoB — 1o 37.0 Mr/am°. 3xech
SIBHO TIPOCJICKUBACTCS BIIMSHUE CTOKOB C TOPOJCKHX OYHCTHBIX COOPYXKCHHH, a TaKKe
MOCTYIUIEHUS PacCpPelOTOYEHHOIO0 CTOKa C TEPPUTOPUN HEKAHATU3UPOBAHHBIX  CEJIbCKHUX
HACEJICHHBIX MYHKTOB. B 94aCTHOCTH, B CTOKaX C OYHCTHBIX COOPYKEHHUU T. [IMUTpOBa cojepKaHue
HUTPATOB B JICTHHH meproj ObuIo B nipeaenax 73.2-76.6 MF/ILMS.

Conepxanne (ochar-mOHOB B Mpejesiax TPEThero y4acTKa PEKH 1O CPABHCHUIO C BEPXHUM
TEUCHHEM BECHOI M JICTOM BO3pacTaeT Ha MOPSOK, cocrasisis 0.4 mr/mv® u 0.2 mr/om’
COOTBETCTBEHHO, HO OCCHBbIO cHmkasch g0 0.07 mr/mv°. Ilomaraem, 49to CTONb OTHOCHTEIBHO
BBICOKHE KOHIEHTpanuu (ochaT-moHOB B peKe SIBISIOTCS Pe3yabTaTOM MOCTYIUICHUS CTOKOB C
TOPOJICKUX OYMCTHBIX coopyxeHuil. Ha 4-oM yuwacTke, B mpenenax MeJIMOPUPOBAHHOM MONMBI,
JPEHaXXHO-KOJJIEKTOPHBIE U JIMBHEBBIE CTOKU C arpolleHO30B OIMpPEIEIHIN BICOKUE KOHIIEHTPALUU
BCeX Tpex (OpM a30Ta: MOHOB aMMOHHMs 3-5 Mr/imM° mpH MakcHMyMe oceHbio, HuTpHTOB — 0.06-
0.2 MF/,Z[M3 [IPY MAaKCUMYMe JIETOM, HUTpaToB OT 40 Mr/I[M3 BecHou 1o 60 Mr/I[M3 OCEHBIO. 31eCh XKe
BECHOH OTMEYeHA M MaKCHMAlbHas KOHIEHTparms (ocdar-noHoB B Boxe, pasas 0.9 mr/am’;
JIETOM 3TOT HoKaszarelis causmwics 1o 0.4 Mr/z[M3, oceHupro — 10 0.15 Mr/z[M3. B npenycTteeBoii wactu
KOHIIEHTPAIUs BCeX TpeX (opM a30Ta OblIa HECKOJIBKO HUXKE TI0 CPAaBHEHUIO C HUMH K€, HO BBIIIIS
M0 TEYCHHIO, B TMpeaesax MEIHOPUPOBAHHOW MOWMBI, MPU COXPAHEHHH KAapTUHBI BPEMEHHOMN
JTMHAMHKH.

TakuM 00pazoMm, TPOCTPAHCTBEHHAsh TUHAMHUKA OCHOBHBIX THUIPOXMMHYECKUX TMOKa3aTenen
MO3BOJISIET CYAUTH O TOM, 4TO p. SIXpoma Ha MEPBOM M YaCTUYHO HA BTOPOM yJacTKaX MPOTECKAET B
YCIOBUSIX HE3HAUUTEITHLHOTO AHTPOIOT€HHOTO BO3JEHCTBUS, Ha TPEThEM U OCOOEHHO UYETBEPTOM
y4acTKax TPOSBISIOTCS pPE3yIbTaThl AHTPOIIOTCHHOTO BO3JCHCTBUS B BHJE CTOKOB C
ypOaHU3UPOBAHHBIX TEPPUTOPHUI U arpOIICHO30B.

Cooepocanue msdicenvlx Memaniog 6 6ode. 3arPS3HEHHE BOJHBIX OOBEKTOB TSHKEIIBIMU
METaJIJIaMH CBSI3aHO C MX IIUPOKUM HCIIOJIb30BAHUEM B TIPOMBIIUIEHHOCTH, OCOOCHHO TpHU
HEYJIOBJICTBOPUTEIHLHOW OYUCTKE CTOYHBIX BOJI, B PE3YJIbTATE YETO TSKEIbIe METAJIBI TIOMAIA0T B
BoJiHbIC dKocucTeMbl (Manuxun, Hukanopos, 2001).

[To nanueiM H.A. Yepubix 1 M.M. OBuapenko (2002) u3BeCTHO, YTO MUTPAIUS XUMHUYCCKUAX
AJIEMEHTOB B Omocdepe OCyIIecTBIsIeTCS U BO3AYIIHBIM IepeHocoM. B aTtmochepHOM BO3Myxe
TSDKEJIbIE METAJUTBI IPUCYTCTBYIOT B (DOPME OpraHMYECKUX W HEOPTaHUICCKUX COCAMHCHHHA B BUJIC
ObTd W adpososieii. OCHOBHBIE MEXaHU3MbI TMOCTYIUIGHHS METAJIOB M3 aTrMocdepbl Ha
MOBEPXHOCTh 3€MIIM — 3TO OCaXJICHHUS C aTMOC(EpHBIMH OCaJKaMU M CYXHE BBITIQJICHHS.
YCTaHOBNIEHO, YTO B CHETOBBIX OCaJIKaX HAKAIJIMBAIOTCS TsDKeNble MeTauibl. OCHOBHas 4acTh
TaKMX METAJUIOB, HAXOJSAIIUXCS B CHETOBOM TIOKPOBE, PAacTBOPSETCS B CHETOBOW BOJIE, TO €CTh
MEepPEeXOoJUT B TOJABIKHYIO ¢opmy. B TakoM Buae MeTalibl MOMANalOT B TMOBEPXHOCTHBIE H
noj3emHubIe BojbI (JIbikoB, IllecTakosa, 2005).

OaHUM U3 TTIaBHBIX HCTOYHWUKOB TOCTYIJICHHUS TSKEIbIX METAUIOB B BOJHBIE YKOCHCTEMBI
aBigercs AUPQPY3UOHHBIM CTOK C arpoleHO30B HMHTEHCHUBHOM arpOTEeXHHUKH, HCIOJIb3YIOUINX
yIOOpEeHUs U TIECTUIIHU/IBI, B COCTAB KOTOPBIX BXOJAT TSDKEIbIE METAIUTBL. TaK, MCTOYHHUKOM IIMHKA U
MeIu MOXXET OBbITh HaBO3; CBHHIIA M HHUKEIS — (GocPopHbIE yTOOpEHUS W HM3BECTh, KaaMUs —
dochopubie u kanuiiabie ynoopenus (Pesuy, Apanuanu, 2004). OOuienpu3HaHo, 4T0 HaHOOJIbIIICE
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KOJMYECTBO TSDKETBIX METAJUIOB CpeAr MHHEpalbHBIX YyIoOpeHuil copepxatr ¢ochopHble,
HAaUMEHBIIIEe — a30THBIC YAOOPEHUS; KaJIUWHBIC yHOOpeHUs OJIM3KU K a30THBIM, HO COJEpKaT
npumMepHo B 20 pa3 6oabine ceunna (Yepusix, OBuapenko, 2002).

B nmreparype MMEIOTCS KOHKPETHBIE NPHUMEPHl KOJMYECTBEHHOW OICHKH MMOCTYILICHUS
TSDKENIBIX METAUIOB ¢ cenbxo3yroguii. B wactaoctu, T.HU. Mouceenko (2009) mpuBOIUT IO
MaTepuaiaM JIM3UMETPUUECKUX HCCIEJOBAaHUN Ha CEIbXO3YTOOUsSX BOJOCOOPHON IUTOMIAAH
VBaHBKOBCKOTO BOJIOXpPAHUJIMINA OLEHKY BO3MOKHOI'O BBIHOCA TSDKEIBIX METAIOB (MapraHell,
MeJb, IMHK, XPOM, HUKEIIb, CBUHEI) C PEYHBIM CTOKOM B BOJIOXpPaHUIUIIE. BEIHOC METaIOB ¢
MaxOTHBIX cesbXx0o3yroaui coctapnseT 109.5 T qns Zn, 3778 1 nst Cu, 1179 T nyis Mn.

B BoaHBIX 00BEKTaX TsDKEIbIE METAUIBl MPUCYTCTBYIOT B Tpex ¢opMax: B3BEIICHHOMH,
KOJUIOMIHOM M pacTBOPEHHOM, MOCHEAHsST M3 KOTOPBIX MpeICTaBlieHa CBOOOJHBIMH HOHAaMU U
PacTBOPUMBIMU KOMITJICKCHBIMU COCTMHEHUSIMHU C OPTAaHUYECKUMHU U HEOPTAaHUUYECKUMU JIMTAHIaMH
(Myp, Pamamyptu, 1987).

AHaIM3bI MPECHBIX MOBEPXHOCTHBIX BOJ HA COJIEPKAHME TSIKEIIBIX METAJJIOB HE BCErNa JAAr0T
MOJIHOIICHHYIO OIICHKY WX 3arps3HEHHs] B CBS3M C BBICOKOM JWHAMUYHOCTBIO COCTaBa,
JTUCKPETHOCTBIO IMOCTYIUICHHS 3arpsi3HUTENICH, a TakKe B CBS3M C TEM, YTO TSKEIbIC METaJLIbI
CIOCOOHBI OBICTPO MEPEXOIUTh W3 PACTBOPEHHOTO COCTOsIHUS BO B3Bech (Jlunuuk, Habusawerr,
1986).

bnaromaps mpomeccam ancopOuUMM  HA B3BEIIEHHBIX YACTUIAX UM TOCIEAYIOMIeH UuX
CEIMMCHTAIMH TSDKEJBIC METAUThI 00JIQTal0T aKTHBHOW CIOCOOHOCTBIO HAKAIUIMBATHCS B JOHHBIX
ornoxkeHusix. Ilom BausHHeM (du3MKO-xuMUUeckuX (cHWKeHMe pH U OKUCIUTETBHO-
BOCCTAaHOBUTEJIPHOTO TIOTEHIIMANIA Ha TpaHUIle pasfena (a3 <«IOHHBIE OTIOKCHHS — BOJAY,
IeUIUT PaCTBOPEHHOTO KUCIOPOia B BOAHOM TOJNIIE U JpP.) U MUKPOOHOJIOTHYECKUX MPOIECCOB,
MPOTEKAIINX B BOJOEMAaX, JIOHHBIC OTJIOKCHHSI MOTYT BBICTYIIATh B KaueCTBE MOTEHITMAIBHOTO
HCTOYHHKA BTOPUYHOTO 3arpsi3HeHHs BOAHON Maccshl (JInnauk, 1999).

OTCyTCTBHE 3HAYUMBIX Pa3IMuUil B pe3y/bTaTax aHAJIM30B BOJBI P. SIXpOMBI Ha COACpPKAHHE
noHoB Tsokenbix meramioB (Cd, Pb, Cu, Zn, Ni), mpoBeAeHHbIX B MEPUOJ HCCIEAOBAHUMU, HAaeT
OCHOBaHHUE pPacCMaTPUBATh MPOCTPAHCTBCHHO-BPEMEHHYIO JHHAMUKY TSDKEIBIX METAJUIOB B PEKe
10 OCPEHEHHBIM BEJIMYMHAM 32 TIEPHOJT McciieaoBanui (Tabi. 1).

Ta6auua 1. CojepKaHue TsKeIbIX METaLIoB B Boxe p. SIxpomsr (mr/om’). Table 1. Content of
heavy metals in the river Yakhroma’s water.

Mertajia I yuacTok II yyacrok III yyacTok IV yuacrok K,
Cd 0-0.003 0.002-0.003 0.001-0.002 0.002-0.005 0.005
Pb 0-0.006 0.018-0.026 0.001-0.006 0.003-0.015 0.006
Cu 0-0.002 0.001-0.003 0-0.002 0.002-0.005 0.001
Zn 0.006-0.076 0.005-0.006 0.008-0.011 0.015-0.081 0.01
Ni 0-0.057 0.001-0.007 0-0.007 0-0.006 0.01

CopepxaHue KaIMUsl B IOBEPXHOCTHBIX BOJIAX MPAKTUYECCKH BCETIa HE3HAYUTEIHLHOE M PEIKO
npesbimaer 11K, pasroit 0.005 M/ (HopmatuBbl kayectBa Boasl ..., 2010). B
MIPECHOBOAHBIX BOJOEMAaxXx M peKax cojaepkaHue Kaamus konebnmercs B mpenenax 0.0002-
0.0004 MI‘/,Z[M3. @DoHOBOE 3arps3HEeHNE TTOBEPXHOCTHBIX BOJ KaJMHUEM, MO JAHHBIM HAOIIOICHUN B
Bomxcko-Kamckom Ouocheprnom 3amoBennuke B 2012 rogy coctaBuio 0.00016 M/’ (O630p
COCTOSIHUSA ..., 2013).

B p. fIxpome comepkaHe KaMHsI B BETETAlIMOHHBIN MIEPUO]] HA BCEX UCCIEIYEMbIX Y4acTKax
konebanoce B mpemenax ot Hyas mo 0.005 MI‘/IIM3. MuHUMalIbHbIE KOHLEHTpPAluu KaJIMHUs
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OTMEYaJIMCh Ha TIEPBOM ydyacTKe (B TEUCHHE BCEro BEreTAllMOHHOTO nepuona). B To jxe Bpems,
HA4YMHAs CO BTOPOTO Y4YacTKa, B 30HE BIUSHUS CTOYHBIX BOJI C OUYUCTHBIX COOPY>KEHUH T. SIXpOMBI U
HUXKE 10 TEYCHHIO BIUIOTH JIO YCThS, COJCPKAHUE KaaMHS 3aMETHO BO3PACTaeT, HO HE JOCTUTAET
ITJK,p,. MakcumanbHas koHeHnTpanus kagmus — 0.005 MI/IM° OTMeEUeHa B npezesiax 4YeTBepToro
yd4acTKa, B MEJIMOPUPOBAHHOM SIXpoMcKoii moiime (Tadir. 1).

CogxepxaHue CBHHIIA B HE3arps3HCHHBIX BOJAX CYIIM, Kak IMPaBWIO, HE MPEBHIIIACT
0.003 mr/mm® (Yepubix, OBuapenko, 2002). ®oHOBOE 3arpsA3HEHUE MOBEPXHOCTHBIX BOJ CBHHIIOM,
0 TaHHBIM HaOMroAcHUI B Bomkcko-Kamckom 6uocdeprom 3amnoseannke B 2012 roay, COCTaBUIIO
0.0015 mr/am® (OG30p cocrosuus ..., 2013).

CopepxaHrie CBUHIIA B BOJIC BECHOW Ha pacCMAaTPUBAEMBIX y4acTKax p. SXpomsl kojebaaoch B
npexaenax 0-0.026 M/’ (Tabi. 1); Ha y4acTKe C MeCYaHbIM JHOM B MECTE BIajaeHus p. Bourymim,
XapaKTePU3YIOMIUMCS TIECUYAHBIM JTHOM M yJIaJICHHOCTHIO OT aBTOJIOPOT CBUHEI] B BOJIC HE OTMEYCH.
B Havane mepBoro yuyactka peku KoOHIeHTpaius cBuHIa coctaBmia (.002 Mr/aM°, HIKe 110
TeueHHIO B pailone Kypopra Copouanbl oHa Bo3pocia 10 0.006 Mr/am°, 4To cooTBETCTBYET ITIK,,
U OIpeNessieTcsl CMBIBOM C OJM3KO TMpoJierarwiel aBToJoporu. Ha BTOpoM ydacTke peku Imocie
BITQJICHUS PYyYbs CO CTOYHBIMU BOJAMH C OYHCTHBIX COOPYKCHHM I'. SIXpOMBI coJiep>KaHUe CBUHIIA B
BojJie pe3ko Bospocio jno 0.026 Mr/z[M3, yro coorBercTByeT 5.1 IIJIK,,. B naHHOM KOHKpeTHOM
cllydyae BO3pacTaHWE KOHIIEHTPAIMM CBHUHIA B BOJE PEKH OOYCIOBIEHO HE TOJBKO BIHMSHAEM
CTOYHBIX BOJ|, HO W aBTOTpaHCNOpPTa. J[0Ka3aTeabCTBOM 3TOMY CIYXKHT 3HAYUTEIBHO MEHbIIIEe
cogepkanue cBuHIa B Boge — 0.006 Mr/aM°, Ha TpEeTbeM ydacTKe PeKH B pailoHe cOpoca BOJ C
OUYHUCTHBIX COOpYXEHUH T. JIMUTpOBa, rie OTCYTCTBYET JIMBHEBBIA CTOK ¢ aBToAoporu. Huxke mo
TEUEHUIO YXKE€ B Ipeaesax MEJIHOPUPOBAHHONW SIXpOMCKOM NOMMBI COAEp)KAaHWE CBHHIA HE
npesbimano I1JIK;,, HO B mpemycTtbeBoM yudacTke peku Bospocio jgo 0.015 mr/ame,  4ro
cootBercTByeT 2.5 [1JIK}, 1 CBA3aHO C MOCTYIIIEHHEM JIMBHEBBIX BOJ] C AaBTOIOPOTH.

JleToM conmeprkaHHe CBHHIIA HAa BCEX y4acCTKaX PEKH, 32 UCKIFUYEHUEM BTOPOTO y4acTKa B 30HE
BIIUSTHUSL CTOYHBIX BOJI OYMCTHBIX COOPYXEHHH T. SIXpOMBI, CHU3WJIOCH TI0 CPAaBHEHUIO C BECHOW U
He mpesbimano [IJIKy,, HO TpH 3TOM COXpaHAIach OTHOCHTENbHAS KapTHHA pacHpeeIeHHUS
COJIEp)KaHUsl CBHHIIA TI0 TEYCHHWIO PEKH, OTMEUEHHas JUIsl BECHBL [lo-TIpekHEeMY cojlepikaHue
CBHHI[A HA YTOM YYacTKe OTHOCHTEIBHO Bbicokoe — 0.02 mr/nm®, uro coorsercrsyer 4 T1JIK,p, B TO
K€ BpeMs Ha TPEeTbeM y4yacTKe B pailoHe cOpoca BOJA C OYMCTHBIX COOpYKeHMH TI. J[MuUTpoBa
CoJiep>KaHue CBHMHIIA CHU3WJIOCH MOYTH B S pa3 Mo CpaBHEHHIO ¢ BecHOW. Ha yeTBepTOoM yuacTke B
npezesiax MeJTHOPUPOBAHHOW SIXpOMCKON TOMMBI coiepKaHue CBUHIIA OBLJIO HA YPOBHE BECEHHUX
MoKasaresneil, B TMpPeIyCTheBOM Yy4YacTKe pPEKHM CHHU3WIOCh B deThipe pasza — 0.004 mr/am°,
CrnenoBaTeNbHO, BIMSHHAC APESHAKHBIX BOJ SIXpOMCKOW MOMMBI Ha 3arps3HEHUE PEKU CBHHIIOM HE
MIPOSIBIISIETCS, UTO OOBICHIETCS BO3MOXKHOCTBIO TIepeXo/ia CBUHIIA B HEMOABUKHBIE (DOPMBI HITH €TI0
ajicopOIMell Ha B3BEIICHHBIX YaCTHIAX C TMOCISAYIONIMM OCaXKJICHHEM B JIOHHBIX OTJIOXCHHSX
KOJIJIEKTOPOB.

CopnepxaHue pacTBOPUMBIX (OpM MeaW B HE3arpsA3HEHHBIX IPECHBIX BOJAX OOBIYHO
komebnercss or 0.5 go 1 mr/am°, Bospacras mo 2 mr/im° B ropojackux paiionax (YUepHbIx,
Osuapenko, 2002). CopepkaHue MeIM B BOJE BECHOW HA BCEM MPOTSHKEHHH P. SXpOMBI
koznebanock B npeaenax 0.001-0.005 MI/IM°, 9TO cootBercTByeT 1-5 ITJIK;, (Tabm. 1). Toasko Ha
MIEPBOM yYacTKE ¢ KPYITHO3CPHUCTBHIM TIECKOM Ha JIHE COJACpKaHWEe MEIM BECHOH OBLIO MOYTH B
npeaenax ITJIKg,. OtHOCHTENBHO OoJpIliell KOHIIGHTpAIle MeAu B BOJE OTJIMYAJCS BTOPOH
YYaCTOK B 30HE BJIMSIHHUS CTOYHBIX BOJ] OYHCTHBIX COOPYKEHUU T. SIXPOMBI, TJIe COACpKAHUE MEIH
cocrasuio 0.003 mr/am’ wim 3 ITJIKy,. MakcuManbpHas KOHIIEHTpAlUs MEU B BOAE OTMEYEHA Ha
YETBEPTOM YUYaCTKE PEKH B Mpeesiax MeITMOPUPOBAHHOM MOMBI (cTanmus 7). Ha npyrux ydactkax
coziepKaHne MeTH ObLIO MPAKTHYECKH OJMHAKOBEIM — B nipeaenax 0.002 mr/am’.

B netHuii nepuoa KkapTuHa MPOCTPAHCTBEHHON TUHAMMUKHA MEU B BOJie peku nHas. Ha mepBom
y4acTKe coJiepiKaHue Meau ObLIO BechbMa He3HauuTelbHbIM — B mpegenax 0.001 mr/mv’. B Hauane
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BTOPOT'O y4acTKa Me/b MPAKTUYECKH OTCYTCTBYET, HO yX€ B 30HE BIHUSHHS CTOKA C OYMCTHBIX
coopyxenus T. SIxpomsl ee ooHapyxeno 0.003 mr/mm® (3 [TOK,p).

MoxHO ObUIO TPEANOJIOKUTh, YTO MeAb IOCTYNAET CO CTOKAMU OUYUCTHBIX COOPYKEHU,
OJTHAKO HA TPEThEM YYaCTKE PEKH B 30HE BIUSHHUS CTOYHBIX BOJ OUYMCTHBIX COOPYXCHHUU
r. IMUTpoBa Melb B BOJE NPAKTUYECKU OTCYTCTBOBana. OTCIOla BEpOATHEE NPEANOJIOKEHUE O
TOM, YTO TPHYMHONH OTHOCHTEIBHO BBICOKOTO COJAEP)KAaHUS MEAU CIYyXXaT CTOKH C CaJoBO-
OrOPOJHBIX YYAaCTKOB, IIMPOKO MPEJICTABICHHBIX B IPEJesiaX CPEJAHEro Te4eHus peku. B moisbsy
3TOTO MPEINOJOKEHHUS CIYXKHT (PaKT BBICOKOTO COJEpKAHUS MEAH Ha YETBEPTOM YYacTKE B
npezeax BIMSHUS CTOKA JPEHAKHBIX BOJI C arpolieHo30B Sxpomckoii moiimer — 0.003 Mr/z[Mg, 4TOo
CBSI3aHO C HCIOJBb30BAHUEM YAOOpEHHM M MECTULUUAOB B arpoueHo3axX B IEpPUOJa aKTUBHOU
BEreTaly CebCKOXO035AHCTBEHHBIX KYJIbTyp. B mpuycTheBOM ydacTke copepkaHHe MeIu Maaaer
110 0.002 mr/mm°.

OceHbl0 Ha IEPBOM Yy4YacTKe Meb B BOJIE MPAKTMYECKH OTCYTCTBOBaja, HO Ha BTOPOM H
TPEThEM y4YacTKax B 30HE BIMSHHUS CTOKA C OYMCTHBIX COOpYXKEHHH IT. SIxpomsl u JImutpoBa ee
KOHLeHTpauusi coorserctBoBana IIJIK,,. Ha wuderBeprom ywacTke peku B Ipexenax
MEJIMOPUPOBAHHON fIXpOMCKON IOMMBI OCEHbIO, KAK MU B BECEHHE-JICTHUW IEPUOJ, OTMEUYAIOTCS
OTHOCHTENHO BBICOKHE KOHIEHTpamun Mean B Boge — 0.003 Mr/aM°, B mpHYCTHEBOM ydacTKe —
0.002 mr/mw°.

Konuenrpanuss uumHka B Boae p. Sxpomsl BecHoil mnpesbimana IIJIK,, Ha OonblIMHCTBE
UCCIIEYeMbIX YYacTKOB, 32 MCKIIOYCHHEM BTOPOTO y4YacTKa B 30HE BIMSHHUS CTOYHBIX BOJ
OYHMCTHBIX COOPYKEHUH T. SIXpOMBI U TPEThEro ydyacTKa peKH, I'/leé KOHLEHTpalMs IUHKAa B BOJIE
cocrasra 0.005 1 0.008 Mr/mM° cooTBeTcTBEHHO (Tabu. 1).

CogepxaHuie IIMHKA B BOJIE Ha MEPBOM ydacTke peku Obuto B mpenenax 0.047-0.076 MF/,Z[MS,
4yro coorBercTByeT 4.7-7.6 IIJIK;,, HO gf}Ke B HayaJle BTOPOr0 y4acTKa OTMEUYAeTCs CHUKEHUE
koHIeHTpauuu nuHKa 10 0.041 mr/mpm® (4.1 ITJK,,). Ha uerBepToM ydwacTke B Npemenax
MEJIMOPUPOBAHHOM MTOMMBI BECHON B IIPEIYCTHEBOM YUYaCTKE COJEpKaHUE IUHKA BHOBb BO3PACTAET
710 0.055 1 710 0.081 mr/mm°. BeposTHO, 3TO CBSI3aHO C BIUSHUEM arpoLEHO30B ITONMBI.

B nernuit meproa B Havasie MEpBOro ydacTKa COJIEp)KaHHE IWHKA B BOJE 3aMETHO CHH3HIIOCH
10 0.018 Mr/mv®, HiKE MO TEYeHHIO MO-TIPEKHEMY COXPAHSIIOCH BBICOKOE CONEPKAHNE IIMHKA B
Bone — 0.063 MI/ M (6.3 ITJIKp), HO B KOHIE ydacTKa BHOBb cHu3mioch 1o 0.011 MF/}1M3, 4To
npakTndecku coorBercTByeT I1JIK;,. Ha Bropom m TpeTheM ydacTKax B 30HaX BIMSHMSA CTOYHBIX
BOJI OYUCTHBIX COOPYKEHMH IT. SIXpombl U [IMUTpOBa KOHIEHTpalUsl LIMHKA ObUla MUHUMAaJIbHOU
s pexku B setHuil mepuony — 0.006 m 0.011 MI/IM® COOTBETCTBEHHO. JTO 1aeT OCHOBAHHE
YTBEPXKIaTh, YTO CTOYHBIC BOJBI OYHCTHBIX COOPYXCHHU HE SIBIISIOTCS MCTOYHUKOM 3arpsi3HEHHS
UHKOM  p. SIxpombl.  [lo-mipexHEMYy OTHOCHTEIEHO BBICOKHE KOHIICHTpPAIlMM IIMHKA, HO
CYIIECTBEHHO HHXe, YeM BECHOH, HaOIIoJaroTcs Ha yeTBepToM ydacTke pexu — 0.038 mr/nm° Ha
yYacTKe BJIMSHUS CTOKA IpeHaxHBIX Boja, 0.045 MF/}IMS — B IIpelyCTheBOM yuacTke. [Tonaraem, uyto
U JIETOM 3TO CBSI3aHO C BIMSHUEM JPEHAXKHBIX BOJ| C arpoieHo30B. OCEHbI0O KOHIEHTpAlUs [IMHKA
Ha [IEPBOM Y4YaCTKE OCTAIach MPAKTHYECKH Ha ypoBHE JeTHeil — B mpexenax 0.029-0.031 mr/ov’.
Ha BTopoMm ydacTke 1Y BIAJCHUU P. Bourymu copeprkanue 1HKa Bo3pocio Oosiee yeM B 3 pasa,
coctaBuB 0.021 mMr/mM°. Bo3MOXHO, 3TO CBS3aHO C TIOCTYIUICHHUEM IIMHKA C JINBHEBBIM CTOKOM TIPH
MIPOXOXKJICHUN JIOKAEeH B OceHHUil mepuoj. Huke Mo Te4YeHHI0 B 30HE BIMSHHUS CTOYHBIX BOJ
OYHCTHBIX COOPYKEHHH IT. SIXpombl U JIMUTpOBa copepikaHue IIMHKA B BOJE PEKU MPAKTHYECKH HE
M3MEHWIACh 110 CPAaBHEHMIO € JIETOM. 3aMETHO CHU3WJIOCH COJIepyKaHHe IIMHKA B BOJIE Ha YETBEPTOM
yuactke peku — 1o 0.015 mr/ime, 910 0GBsCHSETCS PE3KMM CHW)XEHHEM €ro ITOCTYIUIEHUS C
KOJIJIEKTOPHBIMH BoJaMH. OCEHBIO B MarucTpajbHOM KaHajle NMPH NPAaKTUYECKOM OTCYTCTBUHU
MOCTYIUIEHHUS. B HEro LMHKA C KOJUIEKTOPHBIMH BOJAaMH COJEp’KaHHE IIMHKa ObUIO B INpejaenax
0.001-0.002 mMr/mm°. B memom B MepHoj BereTamdd Ha GOJNBIIMHCTBE YYaCTKOB P. SIXpOMBI OT
BEPXOBBEB J10 yCThs 0TMeueHO npeBbienue I1K,, mo nuuKy B BoE.

Hcxons u3 JaHHBIX 10 TUAPOXUMHUECKOMY aHAIN3Y, a TAKXKE COJCPKAHUIO HE(PTEPOIYKTOB U
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TSDKEJIBIX METaJUIOB B BOAE p. Sxpoma ObUT paccuMTaH MHACKC 3arps3HenHoctd Boj (U3B), mo
KOTOpPOMY OIpeIesics Kacc KayecTBa BOJAbI B BOAHOM 00bekTe. JlJig BepXHEro TeUeHHs peKu Ha
BBIXOJIE W3 JIECHOTO MAacCuBa oOIlpejelieHa MuUHMMaibHas BenuunHa W3B, paBuas 1.1, uro
COOTBETCTBYET 3 KJacCy KauecTBa BOJbl (YMEpPEHHO-3arpsi3HEHHBIE), HO YK€ B KOHILIE IEPBOIO
ydyacTka cpenHee 3HadeHue KM3B Obuto 1.6, 4TO COOTBETCTBYeT 4 Kiaccy KaudecTBa BOJ
(3arpsi3HEHHBIE), HA BTOPOM-TPETHEM y4yacTKax B Mpefesax ypOoaHusupoBaHHOW Teppuropun M3B
ObuT B mpeaenax 2.6-2.7, 4TO COOTBETCTBYET 5 Kjaccy KauecTBa BOJbI (rpsi3Hbie). Ha ueTBepTomM
y4acTKe peKM B IIpezenax arpoueHo3oB Sxpomckoil noiimsl 3B coctaBui 3.7, 4TO COOTBETCTBYET
6 Kiaccy KadecTBa BOJbI (OUeHb rps3Hbie). B mpenyctheBoM yuactke peku M3B cauzmics mo 2.3
(5 kmacc xauecTBa BObI).

3akjaueHue

[IpocTpaHcTBEHHAss JUHAMHKAa OCHOBHBIX THAPOXHMMHUYECKUX IIOKa3aTeleil JaeT OCHOBaHHE
yTBEPXKJaTh, 4YTO JIMIIb HAa MPOTSHKEHUM IMEPBBIX TPEX KUIOMETPOB OT HUCTOKOB P. Sxpoma
IIPOTEKAET B €CTECTBEHHBIX IPUPOJHBIX YCIOBUsAX. Jlajiee BHU3 110 TEUEHHIO, YK€ Ha BBIXOJE U3
jieca, Ha CBOEM IIEPBOM yUYaCTKe peKa MPOTEKAET 110 TEPPUTOPUH, 3aHATON MaJIbIMU MOCEJIECHUSIMU U
pPa3BUTON aBTOAOPOXKHOW CEThIO, YTO OTPA3UJIOCh Ha TMAPOXHMHUYECKOM pexume peku — 3B
coctaBun 1.1 (3 kmacc — yMepeHHO-3arps3HEHHbIC BOJbI), B MpeAenax ypOaHU3UPOBAHHON
tepputopun 3B coctaBun 2.6-2.7, 4T0 COOTBETCTBYET 5 KilacCy KadecTBa BOABI (TPSA3HBIE), B
npenenax arponeHo3oB Sxpomckoit moiiMel 3B — 3.7, uro cooTBeTCTBYeT 6 Kiaccy KadecTBa
BOJIbI (04YEHB TpsA3HBIC). OT UCTOKOB K YCThIO B PEKE 3aMETHO BO3pacTaeT MUHEpAIU3alus BOAbI (OT
400-440 MF/,Z[M3 no 480-590 MF/,Z[M3), YTO CBSI3aHO, MPEXKJE BCETO, C BO3pACTaHHUEM XJOPHUIOB U
cyabgpaToB. Ha yuacTke peku B mpenenax ypOaHH3MpPOBAaHHOW TEPPUTOPHH IPOCIIEKUBATIOCH
3arpsi3HEHUE BOJBI XJIOpUIAMH, cynbparaMu W CBUHIOM. B Tmpenenax MemuopupOBaHHOM
SIXpoMckoil MOMMBI OTMEUaNOCh 3arpsi3HEHUE BOJbI B peKe HHUTpaTamu, (ocdaramu, a Takxke
npesbiienre [1/IK mo cBuHIly, Me€IM M LIMHKY, YTO SIBHO CBSI3aHO C AKTHBHBIM HCIIOJIb30BAHUEM
ya00peHult B arpoIieHo3ax.
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The Yakhroma river basin is remarkable for its diverse landscapes and the level of economic
development. Therefore there are distinctions over the river in its channel morphology, hydrological
characteristics, composition of the bottom sediments and structure of zoobenthos communities. These
features make Yakhroma a reservoir model which help to investigate the effect, caused by different
economical activities on the ecosystems of small rivers. This paper presents the results of studies of
the river Yakhroma, conducted during the growing seasons from 2010 to 2015. Spatial-temporal
dynamics of the main hydro-chemical indicators, as well as materials on the content of heavy metals
(Cu, Cd, Ni, Pb and Zn, Mn) in the water are given. It was found out that Yakhroma almost does not
feel the impact of the economic activities in its upper flow; although in its middle and lower flows the
river’s ecological state significantly deteriorates because of the runoff from the urban and agricultural
areas.

Keywords: river, hydrochemical regime, heavy metals, sediments, aquatic vegetation.
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